The ability of thymus-derived lymphocytes (T cells) from BALB/c mice to recognize the individually specific antigenic determinants (idiotypes) of BALB/c myeloma proteins was tested. Spleen cells from donor mice immunized with a given myeloma protein greatly augmented the response of hapten-specific bonemarrow-derived, thymus-independent lymphocytes (B cells) to a hapten conjugate of the immunizing myeloma protein. This helper effect was specific for the myeloma protein idiotype; responses to hapten conjugates of similar myeloma proteins, bearing different idiotypic determinants, were not augmented by these spleen cells. That the helper cell is a T cell was shown by its marked sensitivity to cytolysis with an isoantiserum specific for T cells (anti-Thy-1.2) and complement. The discrimination between idiotypes by such T cells is roughly comparable to that of the antibody produced by the donors of the helper cells.
Under appropriate conditions of immunization, inbred mice can be stimulated to produce antibodies to individually specific antigenic determinants (idiotypes) of myeloma proteins and antibodies from other mice of the same strain (1) (2) (3) (4) . This means that-bone-marrow-derived, thymus-independent lymphocytes (B cells) recognize idiotypes of isologous immunoglobulins (Igs). Here we consider whether thymusderived lymphocytes (T cells) can also recognize idiotypes of isologous Igs. This question bears on two issues of current interest:
(i) whether the antigen binding receptors of T cells can discriminate as precisely as can antibody molecules between two closely similar antigens;
(ii) whether the production of an antibody is normally regulated by a specific autochthonous immune response to that antibody's idiotype (5) (6) (7) (8) .
To answer the question, we took advantage of the restricted response of inbred mice to isologous Igs: these animals are generally tolerant of invariant parts of the molecule but are able to make antibodies to the idiotypes, which are located in the variable portion of the Ig molecule. BALB/c a, x myeloma proteins with individually distinctive idiotypes were used in adoptive transfer experiments in which irradiated BALB/c mice were inoculated with a mixture of spleen cells from syngeneic donors of two types: (i) those that had been previously immunized (primed) with 2,4-dinitrophenyl- (Dnp) coupled onto hemocyanin (as a source of B cells); (ii) those that had been primed with one of the myeloma proteins (as a source of helper T cells). The (9) . The BALB/c IgA myeloma proteins, M167, M603, and M460, were purified as described (10) Immunization and Adoptive Transfer. Previously described methods were used to carry out adoptive transfers (9) . Briefly, recipient BALB/c mice were irradiated (350 rad) and then injected with a mixture of spleen cells from "B" and "T" BALB/c donors. The B donors were immunized 6-10 weeks previously with Dnp-KLH (9) and treated as described with rabbit antiserum to mouse thymocytes, providing precursors of B cells that can produce anti-Dnp antibodies. The T donors were previously immunized with a BALB/c myeloma protein (M167 or M603) as described (4) (17) . These two proteins, however, differ in the variable (V) regions of their K chains and they have different idiotypes, recognized by isologous (BALB/c) antibodies (see Fig. 1A and B, and ref. 4) . Because the only known differences between M167 and M603 are associated with their idiotypes, the ability of BALB/c helper T cells to distinguish between them means that T cells can recognize their respective idiotypes. This high level of discrimination by T cells corresponds to that generally observed with antibodies.
The antigen binding receptors of T cells have long been the subject of controversy (18) . Some findings suggest that they are Igs, but in many studies Igs are not detected in significant amounts on these cells; and it has been suggested that the receptors may be products of the immune response (Ir) genes that are linked to the locus for the major histocompatibility antigens (H-2 in mice) (19) . Against this background, the range of specificities of T cells takes on special interest. Unlike the situation with antibody molecules, the specificity of antigen binding T cells has been approachable primarily through complex biological assays in which it is not possible to distinguish ligand-binding per se from the remote consequences of the binding (as, for instance, in delayed hypersensitivity skin reactions or blast transformation as indicated by augmented tritiated thymidine uptake). Adoptive transfer assays are also highly complex, but they have nevertheless provided clear evidence in this instance that the discrimination exercised by populations of T cells, between such similar molecules as M167 and M603, is probably as great as those of antisera in general.
Because helper T cells can respond specifically to a wide variety of protein molecules, and because their level of dis- crimination is extremely high, it seems likely that the repertoire of specific T cell receptors is as great as that of antibody molecules. If the antigen specific T cell receptor is encoded in the I region of the H-2 gene complex, the question arises whether the number of Ir genes is sufficient to specify a large library of T cell receptors. From the recombination frequency at the H-2 locus it has been estimated that the I region of this locus encompasses about 500 to 1000 genes (20) . This number seems too small to account for the range and precision of T cell specificities, unless the products of the I region genes are diversified in somatic cells by mechanisms of the type proposed for structural genes of Ig V domains (mutation, genetic recombination, insertion of an episome). It is also conceivable that, as with Ig light and heavy chains, combination of different subunits might establish the antigen binding specificity of the T cell receptor.
The present experiments also bear on hypotheses in which immune responsiveness is regulated by recognition of selfidiotypes, such as that proposed by Jerne (8) . Any such theory would require the presence of lymphocytes capable of recognizing self idiotypes functionally and with a high degree of precision. That mice make antibody to idiotypes of isologous Igs (see Fig. 1 and refs. 1-4, 6, and 21) implies that they possess B cells with receptors specific for self idiotypes; indeed, it has recently been shown that a rabbit can make anti-idiotype antibodies to one of its own antibodies (22 (24) . On the other hand, both Kluskins and K6hler (6) and McKearn et al. (21) have reported that repeated injection of bacteria or allogeneic cells, respectively, leads to the production of antibody directed against the idiotype of early antibody produced in response to the immunizing antigen. The system of Kluskins and K6hler is of particular interest for two reasons. First, because the response being studied is that of BALB/c mice to pneumococci of strain R36, which is a phosphorylcholine-specific response almost entirely of the TEPC 15 idiotype, and second, because high titers of the anti-idiotype antibody are reported to coexist with high titers of the idiotype. The success of these investigators in raising anti-idiotype antibody to self antibody may be related to the repetitive provision of a potential foreign carrier, namely, the primary immunogen (to which the antibody would be expected to bind). A regulatory role for such autochthonous anti-idiotype antibodies has been proposed but not established (5-8, 21, 22) .
The existence of both B and T cells with specificity for self idiotypes is particularly important in Jerne's lymphocyte network hypothesis of regulation of the immune system (8) . T cells of this kind could provide a link between theories of regulation by antibodies to self idiotypes' (5, 6, 21) and recent data strongly suggesting regulation by antigen specific suppressor T cells (25, 26) : the suppressor cells might recognize their specific target cells by means of anti-idiotype receptors.
